Objectives: This research was conducted as a cross-sectional descriptive study aimed at determining the existence of pain in the musculoskeletal system among office workers and the reasons for it. Material and Methods: The sample consisted of 528 office workers. Collection of data was achieved using a questionnaire prepared by the researchers in line with information from the literature. Results: The male and female office workers most frequently complained of pain in the lower back (55.1%), neck (52.5%) and back (53%). It was seen that out of the variables relating to the work environment, those which had the most significant effect on muscular-skeletal system pain were sitting at the desk for a long time without a break, working sitting on a chair that supported only the lumbar area and the arms, having the computer mouse at a distance from the keyboard, having the head inclined at 45° when working, working holding both forearms above the level of the desk, not taking exercise in daily life, and having a moderate or extremely stressful workplace (p < 0.05). Conclusions: The conclusion has been reached in this study that in order for office workers not to suffer musculoskeletal system pain, it is very important that the working environment should be ergonomically arranged and that various measures should be taken to ensure healthy life behavior. Int J Occup Med Environ Health 2018;31(1):91 -111
INTRODUCTION
In industrially developed nations, disorders of the musculoskeletal system are progressively increasing and are resulting in significant costs. Work-related musculoskeletal disorders are defined as damage to or disease of muscles, nerves, tendons, joints, and cartilage or spinal discs resulting from risk factors in the working environment. Studies have shown that these diseases increase as the average age of the society rises [1] . In Turkey, musculoskeletal disorders (MSDs) are ranked 3rd among disabilities at 9.9%, and these disorders are accepted legally as work-related diseases. Despite this, employees and employers have insufficient knowledge of the frequency of MSDs, risk factors, insurance payments for lost work, preventive training, and the effectiveness of ergonomic approaches [1] [2] [3] . In the case of MSDs, pain is a frequently observed symptom. Pain is a subjective experience, and determining its presence in working life and the factors which cause it is of great importance in taking the necessary corrective measures and in planning early treatment approaches [4, 5] . Industrialized countries have recently seen a dramatic increase in the frequency and cost of MSDs; the attention of employees, employers, the government, health care systems and insurance companies has been drawn to this topic, and there has been an increase the number of studies on ergonomic programs and rehabilitation approaches examining risk factors, ergonomics education and ergonomic approaches. Awareness of protection and ergonomics has begun to rise and ergonomic education and ergonomic approaches are beginning to be applied in workplaces [6, 7] . It is known that work-related MSDs arise in tendons, muscles, nerves and other soft tissues from damage-causing enforced repeated actions, holding the body in an unsuitable position, a stressful working life, working for long periods without a break, and ergonomic inadequacies [8, 9] . The early symptoms of MSDs may appear suddenly or they may emerge slowly over a long period. The most
In determining the research sample, it was intended to reach the whole population by applying the calculation method. The sample was formed from 528 office workers who could speak, understand and write Turkish, had no communication problems, worked at a desk, were not on leave or sick when the research was conducted, and took part voluntarily in the study. The rate of participation in the study was found to be 73.3%.
Collection of data
Collection of data was achieved using a questionnaire prepared by the researchers in line with information from the literature [13] [14] [15] [16] . This questionnaire contained questions on the demographic data of the workers, whether they took exercise, the length of time they stood or sat continuously, the number of breaks they took, whether they performed heavy lifting while working, problems which they faced at work and stress levels, the position of their body, computer and computer mouse, the type of a chair they used, and the existence and characteristics of problems with the musculoskeletal system. Before starting the study, written permission was obtained from the organizations where it was to be conducted, and informed oral consent was obtained from the participants. Data collection was performed by the researchers during working hours between February and May 2014 by going to the organizations which had been determined. Information was given to the participants concerning the research. The questionnaires were distributed and took approximately 15 min to complete, and were collected back the same day.
Data evaluation
Data evaluation was performed by the SPSS 18.0 program using such descriptive statistical instruments as numbers, percentages, arithmetic means and standard deviations. Multiple-linear regression analyses were conducted to assess the relationship between the characteristics of female significantly associated with recurrent hard activity in the workplace (p = 0.000). In the multiple-regression analyses among female office workers, there was no significant association between other characteristics and lower back pain complaints (p > 0.05) ( Table 3 ). In the same table, factors such as recurrent hard activity in the workplace, exercise in the workplace, lifting heavy objects in the workplace and the position of a mouse when working at a desk were found to be independently associated with the prevalence of lower back pain among male office workers (p < 0.05). In the multiple-regression analyses among male office workers, there was no significant association between other characteristics and lower back pain complaints (p > 0.05) ( experience and recurrent hard activity in the workplace had the negative association with foot pain complaints for male office workers (p < 0.05) ( Table 8 ).
According to the Table 9 , only the position of a mouse at a desk was associated with arm pain for male (p < 0.05).
Factors related to work were associated with arm pain for female (p < 0.05).
Workplace and arm position when working at a desk were the association with wrist pain complaints for female office workers (p < 0.05). Individual characteristics such as exercise in daily life and BMI group were the association with wrist pain complaints for male office workers (p < 0.05) ( Table 10 ).
DISCUSSION
This cross-sectional descriptive study found a high occurrence of problems with pain of the musculoskeletal system among office workers employed at 9 different institutions in the city of Zonguldak. It is also determined by the International Organization for Standardization (ISO) standards. The ISO 9241 is a multi-part standard covering ergonomics of human-computer interaction. Workstations that meet ISO 9241 Part 5 Workstation layout and postural requirements will generally satisfy this design requirement [17] . The ISO 9241 Part 6 Environmental requirements specify the ergonomics requirements for the visual display terminal working environment that will provide the user with comfortable, safe and productive working conditions. It covers the visual, acoustic and thermal environments [17] .
The objective is to provide a working environment that should facilitate efficient operation of the visual display terminal and provide the user with comfortable working conditions. Population data should be used in determining the ergonomic requirements. Anthropometric measurements of population data will vary according to age and gender [17] . The most frequently encountered complaints, varying between 50 and 55%, were pain in the lower back, upper back fice workers (p < 0.05). In the multiple-regression analyses among female and male office workers, there was no significant association between other characteristics and neck pain complaints (p > 0.05) ( Table 4 ).
In the multiple-regression, marital status and recurrent hard activity in the workplace had the positive association with upper back pain complaints of female office workers (p < 0.05). However, arm position at a desk had negative association with upper back pain complains of female (p < 0.05). In the same table, upper back pain complaints were significantly associated with exercise in the workplace and the head position when working at a desk of male office workers (p < 0.05) ( Table 5 ).
The position of a mouse at a desk and the type of a chair were associated with shoulder pain for female (p < 0.05).
Workplace and experiencing difficulties while working were associated with shoulder pain for male (p < 0.05).
Other predictors were not associated with shoulder pain for both female and male office workers (p > 0.05) ( Table 6 ). The body mass index (BMI) group, time spent continuously sitting in the workplace and stress level of work had the positive association with leg pain complaints of female office workers (p < 0.05). The type of a chair had negative association with leg pain complaints of female (p < 0.05).
On the other hand, leg pain complaints were significantly negatively associated with workplace and positively associated with experiencing difficulties while working for male office workers (p < 0.05) ( Table 7) . Analyses of the association between foot pain and female office worker revealed that foot pain was significantly associated with numerous predictors such as exercise in daily life, working experience, time spent continuously sitting in the workplace, recurrent hard activity in the workplace and arm position when working at a desk for female office workers (p < 0.05). For male workers, age group, lifting heavy objects in the workplace and head position when working at a desk had the negative association with foot pain complaints (p < 0.05). In the same Table 6 . Multiple regression analysis for predicting the relation between characteristics of the workers and shoulder pain complaints It has been seen in the study that the middle age group experience significant pain in the neck, leg, arm and wrist. The results of a study in which the logistic analysis was performed on 2852 people showed that an increase of one unit in age increased the risk of developing pain by 3.2% [4] . Extension of the retirement age and the progressive aging of the population mean that individuals continue to work for longer. People now in middle age will in the future form the old age group, and for this reason this significant level of pain should be taken seriously and the necessary measures should be taken. Scientific research on MSDs has mostly reported that females are more at risk than males independently of the type of work. In a cross-sectional study performed on Swiss computer users, females have reported more symptoms in all parts of their bodies than males, and have suffered more often from harmful physical and psychosocial factors [26] . It has been reported that spending the whole working time doing the same thing has an effect on workrelated musculoskeletal complaints, for example using a computer for more than 2 years constitutes a risk factor for musculoskeletal complaints [27] . When the reasons for problems of the most frequently seen musculoskeletal system among office workers have been examined in this study, it has been found that working with the head inclined at 45° has a significant effect on lower back, upper back, shoulder and foot pain, while working with both arms above the level of the desk affected pain in the upper and lower extremities and the neck. Ergonomic deficiencies in equipment used, wrong standing and sitting positions and long working hours may cause pain in the musculoskeletal system. In the literature, it is stated that the correct sitting position is sitting straight and upright in a chair supporting the upper and lower back, and that a large proportion of officerelated lower back pain could be avoided just with the use of lower back support [28] . Shoulders should be relaxed, and the neck should be bent forward or back with the head and neck [18] . In industrialized societies, it is reported that the lifetime prevalence of lower back pain is 49-70%, and the point prevalence of lower back pain is 12-30% [19] . In a study of the Turkish population, Oksuz reported a lifetime prevalence of lower back pain of 44.1% and a point prevalence of 19.7% [20] . In a prospective cohort epidemiological study conducted on 5310 workers in Japan, it was shown that notwithstanding those with no previous complaints, work-related lower back pain could develop at a rate of 3.9% [20] . In addition, it has been stated that the increased use of computers in offices has meant that nearly 70% of workers suffer musculoskeletal problems in the upper back and neck [21] . It has been established that among women, using a computer and computer mouse for more than 6 h is correlated with pain in the neck [22] . Pain in the lower back, neck and upper back are more often seen among office workers because they are work-related illnesses [23] .
It may be said that the types of disorders of the musculoskeletal system found in this study accord with the findings of previous studies.
Another notable point in this study is that the pain complaints of nearly a half of the workers had continued for 12 months or more, but nearly 80% of these had not gone for treatment. This may result in a reduction in work performance and have an emotional effect. It has been found in a study on 3311 workers in Spain that work-related MSDs may result in workers leaving work temporarily or permanently [24] . The risk factors for MSDs include ergonomic, psychosocial and individual factors. The relationship of ergonomic and psychosocial factors has been shown. Since ergonomic risk factors may easily be eliminated by a direct approach, they predominate in prevention [25] . In this study, a significant correlation has been found among the variables of age, gender, marital status, taking regular exercise, the number of years working, head, arm leg and the mouse position while working, the type of a chair, time spent continuously sitting and stress level and the experience of pain.
larly, sitting in a chair with lower back and arm support has a significant effect on the experience of pain. Remaining in the same position for a long time may put the muscles under stress and reduce the blood flow. This may cause muscular fatigue among workers. Static muscular activity may result in pain particularly in the hands and shoulders, and reduces performance [30] . It is notable in the literature that ergonomically constructed work chairs which support the head, neck, and upper and lower back significantly reduce the level of musculoskeletal problems. In offices, the five-legged chair is generally to be chosen. The chair height must be adjustable and also the chair should be capable of moving when needed [28] .
In a similar way, for jobs where it is necessary to work sitting for long periods, it is emphasized that taking breaks and performing neck, arm and foot exercises on the musculoskeletal system will considerably reduce the rate of these problems [32] . It has been suggested that 10% of working time taken as rest breaks will not lower productivity [30] . Musculoskeletal problems occur not only in connection with the ergonomic construction of office equipment or the way the workers stand or sit. Along with these factors, others such as marital status, taking regular exercise, anthropometric measurements or bodily abnormalities which are independent of work may have an effect [19] . In new approaches, it is reported that physical, organizational and social factors in the workplace, physical and social aspects of life outside the workplace and personal physical and psychosocial characteristics may play a part in this process [2] . It has been shown that the use of a web camera to develop self-management for the purpose of reducing musculoskeletal disorders has a generally positive effect on male workers, and that along with ergonomic training it achieves an improvement for workers' posture after 6 weeks [33] . Although the body mass index of office workers has not been found to be significantly correlated with the frequency of pain complaints in this study, a significant relationship has been found with being married, not taking exercise in daily turning no more than 20°. The forearms should be held below or above the level of the desk, bent at 90° at the elbow, and the forearms should be parallel with the ground and close to the body. It is known that bending the wrists or keeping them resting on the surface of the desk may cause constriction of nerves in workers. In particular, the computer screen should be positioned so that its upper edge is below eye level, and so that the head does not need to be moved up or down much, and the neck does not need to be bent more than 30°. Also, the knees should be at the same level as or slightly higher than the hips, and the feet should be placed on a slight elevation.
In this way pressure on the calves and thighs from the chair will be prevented, so that problems with circulation in the legs will be prevented, as will pain in the legs and feet [27] [28] [29] .
According to the results of this study, it has been found that having the computer mouse on the desk at a distance from the keyboard has a significant effect on the experience of pain in the upper back, shoulder and arm in office workers. The way of using the computer may cause unnecessary stress in the tendons and nerves of the hands, wrists, and even the shoulders. It has been reported in the literature that the constant repetition of the same movements on the keyboard or the mouse caused by continuously writing or drawing on a computer and the use of force in these movements may result in pain in the arms and hands of office workers and lead to cumulative traumas [30, 31] . We are of the opinion that in order to prevent these problems, it is important that workers should periodically rest their hands, perform exercises to stretch their fingers, and keep the keyboard in front of the computer screen. The characteristics of chairs which office workers use for long periods may cause musculoskeletal problems if they are not ergonomically constructed. A significant difference has been found in this study between the length of time office workers spent continuously sitting in the same position in a chair and the occurrence of pain in the lower back, neck, shoulder, upper back, arm, leg and foot. Simi-
